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Onchocerca volvulus is a threadworm 
first recognised in 1891 in African. natiV2s. 
It is found in two continents, in Central and 
West Africa along the 20° meridian, and in 
parts of Central AID'~rica, Columbia, Ecua-
dor, Peru and Guatemala. Th3 worms are 
white and filiform, the male measuring 
4 cm. in length and 0.2 mm. in diameter, 
the female up to 40 cms. in length by 
0.4 mm. They live in fibrous subcutaneous 
nodules above or below the shoulders, 
depending on the biting habits of the flies 
which serve as intermediate hosts. The 
female discharges millions of tiny micro-
filariae into the nodules, whence they are 
ingested by the insect vector, the black fly 
of the genus Simulium which breeds in and 
close to shallow, rapidly flowing, well 
oxygenated streams. Live microfilariae 
migrating in the subcutaneous tissues, give 
rise to little reaction; the damaging agent 
is the toxin derived from dead microfilariae. 
The worm does not enter the blood stream. 
Clinical features 
The patient, a female, M.W., aged 47, 
was admitted to the City Hospital, Edin-
burgh in September 1974 while on vacation 
from Ibadan, Nigeria where she had 
resided for the past 22 years. She had been 
feeling generally unwell for the past month, 
and for several months had had transient 
acute ocular symptoms such as photophobia 
and watering and itching of both eyes. She 
also gave a history of painful itching 
episodes in the skin of her legs. General 
examination revealed two small subcutane-
ous nodules at the back of the neck. 
Routine blood examination showed a 
marked eosinophilia. 
Ocular findings 
Visual acuity 6/5, N.5 in either eye. 
The conjunctiva of. both eyes was injected 
and chemotic. The cornea of both eyes first 
examined by a X 10 hand loop and sub-
sequently confirmed by s1it-Iamp examin-
ation, showed the characteristic:1+: limbitis. 
Lesions resembling 'broken ice' and 'snow-
flake' patterns were defined in the super-
ficial stroma, particularly in the inter-pal-
pebral area close to the limbus. No discoid 
or nummular forms were seen. Keratitis 
occurs in practically every case and is due 
to the presence of dead microfilariae which 
enter the cornea from the limbus. No pan-
nus was observed. The anterior chambers 
bhowed a very faint aqueous flare with an 
occasional microfilaria seen swimming in 
the aqueous on the right s l de only. Th~re 
was no abnormality of the sclera, iris or 
fundus. The diagnosis was suggested by the 
typical ocular lesions in a person from an 
endemic area, supported by the character-
istic eosinophilia. A Mazzotti test. admin-
istering a small test dose of Diethylcarba-
mazine, was positive in that ocular symp-
toms were exacerbated. This drug kills 
microfilariae in large numbers, but has no 
Effect on adult worms. The patient was 
therefore treated with Suramin (Bayer) 1 
gram intravenously every fifth day. How-
ever, following the second dose, the patient 
showed early signs of nephrotoxicity with 
protein and casts in the urine. ThiS drug 
was therefore withdrawn and substituted by 
Diethylcarbamazine (Banocide) 1.5 mgs. 
per kilogram body-weight, three times 
daily for three weeks. Ocular symptoms 
were supprpsspd by topical b~tamethasone. 
One month later, all corneal lesions 
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appeared inactive and no micro filariae 
were detected. 
This patient appears to have had a 
relatively mild form of the disease; this con-
forms with the accepted view that the 
degree and extent of ocular involvement 
depends directly on the density of infesta-
tion in the skin, and the distance from the 
nearest nodule to the eye. 
I am grateful to Dr. P. Ball, who 
invIted me to give an ophthalmological 
opinion 
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Introduction 
The importance of zinc as one of the 
essential trace elements in the living 
organisms is becoming increasingly re-
cognised. Raoult and Breton (1877) were the 
first to report its presence in the human 
organism, having detected it in the liver. 
Because of difficulties in methodology, 
invest;gations were for a long time of a 
purely qualitative nature. Keilin and Mann 
(1944) isolated and purified the first metal-
loenzyme carbonic -anhydrase, containing 
0.33 per cent zinc as part of its molecule. 
This enzyme is found in high concentration 
in red blood cells, gastric acid-secreting 
cells and in renal tubular cells. Zinc was 
shown to be essential to the mechanism of 
action of this enzyme, which catalyzes the 
reaction: CO2 + H20 '10,.......-~ HoC03 • Zinc 
was thus confirmed as an essential trace ele-
ment and a significant role in metabolic 
processes assigned to it. 
In the process of carrying out measure-
ments to establish normal reference values 
for our laboratory, it was noticed that the 
values being obtained, generally appeared 
to be higher than those published in the 
